Leiomyosarcoma of the ovary is a rare disease, with aggressive behavior and poor prognosis, which mainly occurs in postmenopausal women. Surgery is the cornerstone of treatment, while the role of chemotherapy and radiotherapy is still not clear because substantial data is lacking. This paper presents the case of an adult woman who is diagnosed with primary leiomyosarcoma of the left ovary, and who receives a surgical approach and adjuvant treatment with chemotherapy currently achieving 20 months free from disease.
Introduction
Primary sarcomas of the ovary are rare gynecologic tumors which represent about 4% of all ovarian tumors [1] . Chondrosarcomas, fibrosarcomas, endometrial stromal sarcomas, angiosarcomas, rhabdomyosarcomas and leiomyosarcomas have been reported [1] [2] .
Primary leiomyosarcoma of the ovary represents only 1% of ovarian tumors; about 60 cases have been reported in the literature [3] . These occur generally in women older than 60 years old, they are frequently diagnosed in advanced stages, they have an aggressive behavior and prognosis is poor, most patients die within the first year of diagnosis [1] - [3] .
The cornerstone of treatment is surgery. Benefit from radiotherapy and adjuvant chemotherapy is not clear [1] - [5] .
This case is the first literature report on primary leiomyosarcoma of the ovary in which adjuvant treatment with ifosfamide and doxorubicin has been used, achieving progression-free survival at 24 months, and overall survival at 36 months.
Case Description
A 65 years old woman, with a history of diabetes mellitus, arterial hypertension and hypothyroidism, presented with 18 months of colic abdominal pain in the umbilical and suprapubic region, associated with rectal tenesmus and episodes of urinary retention. She arrived at Hospital de San José in Bogota because of an increase in intensity and frequency of symptoms in April, 2010. An abdominal ultrasound showed a rounded pelvic mass of 97 × 98 mm that compressed the left inferior wall of the bladder; a transvaginal pelvic ultrasound showed an uterus in anteflexion of 6 × 4 cms, endometrium of 4 mm, and a solid pelvic mass of 11 × 8 cms which formed a body with the lateral wall of the uterus, the right ovary was normal. An axial computed tomography of the abdomen and the pelvis performed on July 10, 2010, showed a solid pelvic mass with no calcifications and lobed outlines of 14 × 13 × 10 cms in close contact with the left adnexal region and the anterior wall of the uterus. A primary tumor of the ovary vs. a subserous myoma were considered possible diagnoses (Figure 1) . CA-125 and carcinoembryonic antigen levels were normal.
The patient was scheduled for surgery on September 2010 for hysterectomy, bilateral salpingo oophorectomy, pelvic radical lymphadenectomy and pelvic lavage. During surgery a 15 × 14 × 11 cms tumor was found which depended on the left ovary, without apparent compromise of uterus and parametria. Pathology examination reported a tumor lesion in the left ovary which compromised the capsule, formed by fusiform cells set in a random pattern where frequent pleomorphic nuclei are recognized, hyperchromatic, with prominent nuclei, atypical mytoses with counts over 5 in 10 high power fields and necrosis compatible with low grade leiomyosarcoma with negative borders (Figure 2 ). Fallopian tubes, right ovary, cervix and omentum were negative for tumor lesions. Eight lymphatic ganglia were free of tumor compromise and pelvic and paracolic gutter lavage cytology were negative for malignancy. A diagnosis of stage FIGO IC primary leiomyosarcoma of the left ovary was done.
The patient was referred to continue treatment at Cancerology National Institute. The pathology report showed compromise with leiomyosarcoma grade I-II of the left ovary, immunohistochemistry revealed positivity for smooth muscle actin, caldesmon, vimentin, desmin and progesterone receptors (<5%), with proliferation index ki67: 30% (Figure 3) . Chest tomography and abdominal resonance imaging were negative for residual tumor and for metastases.
Adjuvant chemotherapy was offered with doxorubicin 20 mg/m 2 on days 1 -3, ifosfamide 2 g/m 2 on days 1 -3 and mesna (MAI regimen), she received four cycles without dose limiting toxicity between December 2010 and March 2011. The department of radiotherapy considered that she would not benefit from radiation. The patient is currently asymptomatic and without signs of disease relapse after 24 months of follow-up.
Discussion
Primary leiomyosarcomas of the ovary are infrequent tumors that represent about 1% of all malignant tumors of the ovary, they are usually unilateral and occur in women older than 60 years old [1] - [3] ; however, some cases have been reported in young patients [3] [4] [6] .
Primary leiomyosarcomas of the ovary have a macroscopic appearance of pale, lobed masses with a solid component and occasional cystic degeneration [1] [3] . At microscopic examination fusiform cells predominate and these are arranged vertically with elongated nuclei and eosinophilic cytoplasm [1] [3], other characteristic features are: hypercellularity, cellular atypia, pleomorfism, high mitotic rate (larger than 10 in 10 high power fields) and coagulation necrosis; they have reactivity for desmin, vimentin and actin of smooth muscle, and being negative for cytokeratins and S100 [1] - [3] . Immunochemistry frequently shows positivity for desmin, vimentin, smooth muscle actin, negative cytokeratins and S100 [1] - [3] . Positivity for estrogen, progesterone, p53 and bcl-2 have been reported in some cases [2] [3] .
The pathogenesis is uncertain, an origin from the smooth muscle of the blood vessels of the cortical stroma has been suggested, as well as from the muscles around the corpus luteum and ovarian follicules, muscle fibers attached to the ovarian ligament, the remainder of Wolff's duct, totipotent stem cells of the ovary, teratoma cells that have differenciated or in smooth muscle cells that migrate from within the uterus [2] [3] [6] .
Patients frequently present with pain secondary to compression over adjacent organs and a palpable abdominal mass. Many ovarian leiomyosarcomas are diagnosed at advanced stages so that these tumors usually measure larger than 10 cm [1]- [3] . Early relapses are frequent during the first year of follow-up, usually to pelvis or abdomen [3] - [6] , and less commonly these early relapses occur within lung, bone, liver, mediastinum, cerebrum, cervical ganglia and skull [3] .
Differential diagnosis of primary leiomyosarcomas of the ovary include leiomyomas, fibrothecomas, fibrosarcomas, endometrial stromal sarcomas, mixed mullerian tumors, fusiform cell carcinoma and gastrointestinal stromal tumor metastases (GIST) [2] [5] .
For staging purposes the classification system from International Federation of Gynecology and Obstetrics (FIGO) for ovarian carcinomas is recommended [2] [3] .
The cornerstone of treatment is surgery, which has variable extension ranging from fertility-conservative surgery to radical surgery consisting of total abdominal hysterectomy, bilateral oophorectomy, pelvic lymphadenectomy and omentectomy [1] - [3] [5] [7] . Rasmussen et al. described the usefulness of performing cytoreduction surgery in repeated opportunities during relapses and they also suggested that primary leiomyosarcomas of the ovary could be hormone-sensitive [8] . In tumors confined to the ovary some authors have described that surgery could be enough as sole treatment [4] .
Neoadjuvant chemotherapy may increase large tumor removability [1] . Benefit from radiotherapy and adjuvant chemotherapy is not clear due to the low number of reported cases [3] - [5] . However, postsurgical radiotherapy may aide in achieving local control and chemotherapy has been recommended for stages II up to IV [1] - [3] where in most cases ifosfamide-based regimens have been used [3] [8]; cisplatin-based regimens have also been described [9] .
This case is the first literature report on primary leiomyosarcoma of the ovary in which adjuvant treatment with ifosfamide and doxorubicin has been used, achieving progression-free survival at 24 months, and overall survival at 36 months. Up to now, other regimens for leiomyosarcoma (mainly uterine) has been described as docetaxel plus gemcitabine, trabectidine or pazopanib. In contrast, numerous drugs are clearly ineffective for example temozolomide, topotecan and gefitinib [10] . The prognosis of this disease is poor and depends on tumor size, differentiation, mitotic rate and stage; the latter being the most important factor [2] [3] [11] . While 63.3% of patients in stage I are alive without evidence of disease at 42 months, 81% of patients in stages II-IV die after 14 months of follow-up [3] . Total surgical resections have also been described to result in good prognosis [9] .
We recommend individualizing medical treatment in accordance with patient characteristics and known prognostics factors for sarcomas in other locations.
Conclusion
Primary leiomyosarcoma of the ovary is a rare incidental disease, with few literature reports, primarily affecting postmenopausal women and generally presenting at an advanced stage. Treatment is based on a surgical approach, while the role of complementary treatment such as chemotherapy and radiotherapy is not clear owing to a lack of data, therefore individual patient background should guide their use with explanation of both risk profiles and treatment benefits. Prognosis is usually poor, but early diagnosis and the surgical staging and optimal cytoreduction may improve survival.
